1. Introduction
===============

Stroke is defined as an acute local injury of the central nervous system which caused by blood vessel lesions, such as cerebral infarction, cerebral hemorrhage, or subarachnoid hemorrhage.^\[[@R1]\]^ As one of the leading causes of disability and mortality worldwide, stroke is the major cause of death in China,^\[[@R2],[@R3]\]^ while the most common poststroke complication is spasticity,^\[[@R4]\]^ with the prevalence ranging from 30% to 80% of stroke survivors.^\[[@R5]\]^ Spasticity, a motor disorder, characterized by a velocity-dependent increase in tonic stretch reflexes with exaggerated tendon spasms resulting in hyperarousal of the stretch reflex, which is a component of upper motor neuron syndrome.^\[[@R6]\]^ Spasticity is often associated with limb pain, joint contracture, and may lead to abnormal movement patterns,^\[[@R7]\]^ which can further hinder the recovery of motor function and participation in activities of daily living.^\[[@R8]\]^

Medications, surgical interventions and physical therapy are common treatments for poststroke spasticity, but the long-term treatment of spasticity with high cost has become a financial burden to patients and society.^\[[@R9]--[@R14]\]^ The long treatment period may lead to poor patient compliance, which greatly reduces the therapeutic effect.^\[[@R15]\]^ In addition, drugs and surgical treatments have some potential adverse reactions.^\[[@R16]\]^ Thus, we need a low cost, effective, and accessible method that has the potential to help reducing spasticity and promoting recovery. Acupuncture, a key component of traditional Chinese medicine, is an effective method and recommended for stroke according to the World Health Organization.^\[[@R17],[@R18]\]^ A considerable number of clinical studies have demonstrated that acupuncture can relieve poststroke spasticity.^\[[@R19]--[@R28]\]^

The previous existing 3 systematic reviews (SRs) had a common limitation of poor methodological quality and none of these SRs reported study protocols in advance.^\[[@R29]--[@R31]\]^ Park et al^\[[@R29]\]^ did not use comprehensive literature search strategy. Lim et al^\[[@R30]\]^ did not evaluate the safety of acupuncture for poststroke spasticity. Cai et al^\[[@R31]\]^ mainly focused on the add-on effect of electroacupuncture. Overall, there is a lack of supportive evidence on the effectiveness and safety of acupuncture (including all types of acupuncture) for spasticity in patients with stroke. The aim of this study is to systematically review current available literature to assess the effectiveness and safety of the acupuncture for poststroke spasticity.

2. Methods and analysis
=======================

2.1. Study registration
-----------------------

The protocol of this SR has been registered in PROSPERO (registration number: CRD42019129779). This SR will be reported following the Preferred Reporting Item for Systematic Review and Meta-analysis (PRISMA) statement guidelines.

2.2. Inclusion criteria
-----------------------

### 2.2.1. Type of studies

Only randomized controlled trials (RCTs) of acupuncture for poststroke spasticity will be included without any restriction on language or publication status.

### 2.2.2. Type of participants

Poststroke patients (over 18 years old) with spasticity will be included. There will be no restriction on gender, race, or nation.

### 2.2.3. Type of interventions

The RCTs that used acupuncture to treat poststroke spasticity will be included. There will be no limit on the types of acupuncture.

### 2.2.4. Type of comparators

The comparative interventions could be usual care, conventional rehabilitations, sham acupuncture, no treatment, or other active treatments.

### 2.2.5. Types of outcome measurements

The primary outcome will be the modified Ashworth scale. Secondary outcomes will include composite spasticity scale, clinic spasticity index, electromyographic activity, Hoffmann reflex activity, or other spasticity-related outcomes. In addition, adverse events will also be assessed as safety measurement.

2.3. Exclusion criteria
-----------------------

The exclusion criteria include:1.Cluster-RCTs, cross-over trials, observational studies, case reports, reviews2.Spasticity caused by other diseases3.Acupuncture combined with other treatments (except usual care and conventional rehabilitation)4.Duplicated publications or the data cannot be extracted5.Full text cannot be obtained through various approaches

2.4. Search strategy
--------------------

We will search the following databases from inception to July 2019: China Biology Medicine (CBM), China National Knowledge infrastructure (CNKI), Wan Fang Data, the Chinese Science and Technology Periodical Database (VIP), PubMed, Embase, The Cochrane Library, and Web of Science, using the combination of key words of acupuncture, stroke, spasticity, and RCT. References of identified relevant RCTs will be searched manually for relevant literatures. We will not apply any language or date restrictions. The search strategy of PubMed is shown in Appendix 1.

2.5. Studies selection
----------------------

All the retrieved studies will be managed with Endnote X9, and the duplicated studies will be filtered. Two reviewers (LHS and YXL) will independently screen the studies by titles and abstracts according to the predefined inclusion criteria. Then 2 reviewers will download the full texts of all possibly relevant studies and further examine full-text reports independently. Two reviewers will cross check the included studies. Disagreements will be resolved by discussion or consensus with a 3rd reviewer (RJJ). The procedures of study selection will be performed in accordance with the PRISMA flowchart (see Fig. [1](#F1){ref-type="fig"}).
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2.6. Data extraction
--------------------

The following information will be extracted by 2 reviewers (DLZ and QWX) independently with a predesigned data extraction form: general characteristics (1st author, year of publication, language, and country of study), participant characteristics (sample size, mean age, sex, course of disease), intervention characteristics (type, frequency, duration), and outcomes (primary and secondary outcomes, adverse events). If necessary, the authors will be contacted for more information to supplement the missing data. As for divergences, a 3rd reviewer (JL) will be involved in.

2.7. Assessment of risk of bias
-------------------------------

Two reviewers (LXG and HLZ) will independently assess the risk of bias for included studies using the Cochrane Handbook for Systematic Reviews of Interventions tool. The following risk of bias domains will be assessed: random sequence generation, allocation concealment, blind subjects and therapists, blind assessors, incomplete outcome data, selective outcome reporting, and other bias. Each domain will be considered as low (meet all criteria)/unclear (trials with insufficient information to judge)/high risk (meet none of the criteria) of bias. In case of opposition, a 3rd reviewer (XQY) will be involved in.

2.8. Data analysis
------------------

RevMan 5.3 software provided by the Cochrane collaboration will be used to perform a meta-analysis. We will use the relative risk to analyze dichotomous outcomes, while the mean difference or standardized mean difference will be used to analyze continuous outcomes. The uncertainty will be expressed with 95% confidence intervals. We will measure heterogeneity using the *I*^2^ statistic. Fixed-effects model will be used if there is no statistical heterogeneity among studies (*I*^2^ \< 50%, *P* \> .1). Otherwise, random-effects model will be used. When meta-analysis is not possible, we will perform narrative analysis.

### 2.8.1. Dealing with missing data

If the data of included study is lacking, insufficient, or unclear, the original authors will be contacted via email for more information. If there were no reply from the original authors, we will only analyze the available data and discuss the potential impact of those missing data in the text.

### 2.8.2. Subgroup analysis

To investigate heterogeneity, we will conduct subgroup analyses based on age, sex, type of stroke (hemorrhagic and ischemic stroke), type of acupuncture (acupuncture, electroacupuncture, warming acupuncture, etc), region of spasticity (upper limbs, lower limbs), treatment frequency, and treatment duration.

### 2.8.3. Sensitivity analysis

To check the robustness of pooled outcome results, we will carry out sensitivity analysis to evaluate the impact of studies with high risk of bias.

### 2.8.4. Publication bias

When a meta-analysis includes 10 or more RCTs, funnel plot will be performed to evaluate the publication bias. We will try to interpret funnel plot asymmetry if funnel plots are asymmetric.

2.9. Grading of Recommendations Assessment, Development and Evaluation
----------------------------------------------------------------------

We will use Grading of Recommendations Assessment, Development, and Evaluation (GRADE) system to evaluate the quality of evidence of outcomes. Each outcome will be assessed from the 5 aspects: limitations, inconsistency, indirectness, imprecision, and publication bias.^\[[@R32]\]^ The quality of evidence will be rated as "high," "moderate," "low," or "very low." The results of GRADE will be shown in evidence profile and summary of finding table using GRADE prosoftware.

2.10. Ethics and dissemination
------------------------------

No ethical approval is required because this SR will be performed based on published studies. The results of this SR will be published in a peer-reviewed scientific journal according to the PRISMA guidelines.

3. Discussion
=============

Acupuncture is widely used for spasticity after stroke. Numerous studies have concluded that acupuncture can relieve spasticity.^\[[@R33]--[@R36]\]^ At present, the researches on the antispasmodic mechanism of acupuncture mainly focus on the effect of acupuncture on spasm-related neurotransmitters and receptors, relieving spasticity by increasing the expression of inhibitory transmitters or decreasing the expression of excitatory neurotransmitters.^\[[@R37],[@R38]\]^ Some studies have found that acupuncture promotes the recovery of damaged neurons in brain tissue and senior central functions by reducing the expression level of inflammatory factors and regulating cell signal transmission, so as to establish a normal spinal cord reflex mechanism and relieve muscle spasm.^\[[@R39]--[@R43]\]^ In addition, acupuncture has been proved to protect central neurons by improving blood supply in ischemic areas of the brain and promoting the proliferation of central nerve cells, so as to achieve the functional restructuring of the central nervous system,^\[[@R44],[@R45]\]^ which is crucial for strengthening the central control of lower motor neurons to regulate muscle tension and relieve muscle spasm. However, there is still lack of valid evidence to support that acupuncture is effective for poststroke spasticity. Therefore, we will conduct an SR and meta-analysis to assess the effectiveness and safety of acupuncture for poststroke spasticity. It is hoped that the results of this SR may help to establish a better approach for the treatment of poststroke spasticity and provide reliable evidence for its wide application.

. Strengths and limitations
---------------------------

This SR will provide a comprehensive assessment regarding the effectiveness and safety of acupuncture for spasticity in patients poststroke, including all types of acupuncture. The protocol of this SR has been registered in PROSPERO. The SR will be conducted and reported in strict accordance with the standards in the AMSTAR2.0 and PRISMA. However, there may be a limitation with search, since only English and Chinese databases will be searched.
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